SUMMARY In a patient with a unilateral embolic infarct in the left posterior thalamo-subthalamic paramedian artery territory, neuropathological studies showed involvement of the intralaminar, dorsomedial, and internal part of the ventral posterior nuclei of the thalamus, of the rostral part of the mesencephalic reticular formation, and of the posterior commissure. The patient showed upgaze palsy for voluntary saccades, smooth pursuit and vestibulo-ocular movements, sustained downgaze, right-sided motor hemineglect and facio-brachial hypaesthesia, motor transcortical aphasia and anterograde amnesia. This case confirms that unilateral destruction of the posterior commissure, rostral interstitial nucleus of the MLF and interstitial nucleus of Cajal produces a non-dissociated upgaze palsy. Involvement of the nucleus of Cajal probably produced the sustained downward deviation of the eye, by causing predominance of downward vestibulo-ocular inputs. This case also shows that thalamic aphasia and anterograde amnesia may be related to a paramedian lesion of the thalamus, with special reference to involvement of the dorsomedial nucleus, in the absence of lesion of the pulvinar and mamillo-thalamic tract and of conspicuous involvement of the ventral lateral nucleus. Selective hemineglect for motor tasks may occur in infarction of the dominant thalamus, involving the intralaminar nuclei. 
and place, and showed the speech disturbances described below. On cranial nerves examination, except the oculomotor disturbances, the patient showed tactile and thermo-algesic hypaesthesia of the right side of the face, and a moderate right central facial paresis. The (fig 1) . This partly haemorrhagic infarct was situated in the territory of the posterior thalamosubthalamic paramedian artery. Fragments of the brain were submitted for microscopic examination of the right central circonvolution, left central circonvolution, left inferior parietal circonvolution, left superior parietal and left supramarginal circonvolution, right parietal region, left parieto-occipital region, and medulla oblongata. The blocks were embedded in paraffin and cut at 10 gim sections. They were stained with haematoxylin-eosin, crezyl violet, Loyez and van Gieson luxol fast blue (myelin stain), Holzer stain and PTAH, van Gieson elastin, Perl's prussian blue, periodic acid Schiff, Congo Red. Blocks comprising thalami, subthalamic regions, midbrain and pons were studied in 312 serial sections and stained alternatively with haematoxylin and eosin and Loyez stain. Further frozen sections (after passage in sucrose) of blocks from the right and left pre and Bogousslavsky, Miklossy, Deruaz, Regli, Assal postcentral gyrus were stained with crezyl violet, Bodian and Glees stain (for axons) and Schroeder stain (myelin stain). Microscopic study of the left thalamo-mesencephalic infarct showed several haemosiderin-laden macrophages, astrocytic gliosis, neovessels and axonal swellings. Some small vessels within the infarct were occluded by emboli.
The rostral extremity of the softening was situated at the level of the mamillo-thalamic tract, where two areas of infarction in the dorsomedial nucleus were present, without involvement of the mamillo-thalamic tract (fig 2) . The infarct destroyed the medial rostral part of the cerebral peduncle and fibres of the mamillo-tegmental tract near their origin. The serial sections revealed a well delineated infarction in the dorsal part of dorsomedial nucleus, the centromedian nucleus, parafascicular, paracentral nuclei, the nucleus reuniens, the ventral posteromedial nucleus (VPM), the medial part of the ventral posterolateral nucleus (VPL), a small part of the posterior portion of the ventral lateral nucleus (VL), and a large part of the subthalamic nucleus (table 1, fig 2) . More caudally the medial-rostral part of the red nucleus and the central gray matter of the third ventricle at the level of the rostral interstitial nucleus of MLF were involved. The fasciculus retroflexus and the fibres of the central tegmental tract were also destroyed, as the field H of Unilateral left paramedian infarction of thalamus and midbrain: a clinico-pathological study Forel, the thalamic fascicle and fibres of the ansa lenticularis. Caudally, the infarct involved the left part of the posterior commissure, sparing some ventrocaudally crossing fibres. The pulvinar was not involved. The caudal end of the lesion was situated at the level of the posterior commissure (PC): the whole rostral interstitial nucleus of MLF (riMLF), the rostral half of the interstitial nucleus of Cajal (iC) and of the nucleus of Darkschewitsch (nD) were involved (fig 3) , as well as the most rostral fibres of the left MLF. The oculomotor nuclei, their roots, and the remainder of the brainstem were intact. The right thalamus did not show any significant lesion (an area of focal demyelination of a few gm was demonstrated in the parafascicular nucleus). Rare minute recent infarcts measuring a few pm, probably secondary to emboli, were seen in the central region of both hemispheres. In order to detect any axonal degeneration in layer IV and a possible neuronal loss or degeneration in layer VI (the lamina of origin of most cortico-thalamic fibres) in the somatosensory cortex due to lesions in the VPM, serial sections of small tissue blocks, taken in areas 4, 3, 1 and 2 of both hemispheres, were examinated with special techniques,14 15 and showed degenerated fibres. 
Discussion
The thalamo-mesencephalic infarct was related to proven emboli in the posterior thalamo-subthalamic paramedian artery. These emboli probably arose from the heart, which showed recent myocardial infarcts.
The slight right-sided weakness probably corresponded to involvement of the ansa lenticularis, and the decrease of superficial sensation in the right upper part of the body down to D 10 was related to involvement of the ventral posteromedial nucleus (face) and of the internal part of the ventral posterolateral nucleus (upper limbs, upper trunk).
A non-dissociated upgaze palsy was present, with permanent downward deviation of the eyes. In the midbrain, the infarct was strictly unilateral and involved the riMLF iC, nD, PC, as well as the red nucleus, zona 
Unilateral left paramedian infarction of thalamus and midbrain: a clinico-pathological study and in our patient. The PC was directly involved by the infarct in one reported case10 and in our patient; degenerated or demyelinated in two cases8 13 27; and appeared spared in one case.228 However, in the latter case, the efferent fibres that converge to the midline to form the PC were very probably involved as in cases with tumours apparently sparing the PC. 29 The inputs involved in upgaze decussate in the PC,13 1618 30 so that a unilateral lesion involving the PC and its laterally spreading fibres can probably give rise to an upgaze palsy, as in experiments in the monkey.31 However, no proven lesion limited to the PC has ever been reported in man.
The upgaze palsy did not spare the vestibular response. Involvement of the PC does not abolish the vestibular-induced upward movements, because the vestibular inputs involved in upgaze do not follow the PC and reach the oculomotor and trochlear nuclei, either directly from the vestibular nuclei, or indirectly from a descending pathway probably originating in the iC.13 16 27 32. The absence of upward deviation on oculocephalic manoeuvre thus probably corresponded to involvement of the iC, as destruction of the fibres of the PC do not alter vestibulo-ocular reflexes and because no lesion of the ascending vestibulo-oculomotor fibres was present.
The eyes were permanently deviated downward. Sustained or intermittent downgaze has been reported in diffuse encephalopathies33 and in intracranial hypertension.3435 Patients with a unilateral or bilateral thalamic haemorrhage may also show a downward deviation of the eyes,26 36 -38 but they also show intracranial hypertension. There is no report of sustained downgaze from a midbrain lesion without intracranial hypertension. In one case,13 27 an intermittent downward deviation of the eyes was reported. It was proposed that this intermittent deviation could have been due to transient firing of neurons in the riMLF and iC, from an interruption of ascending vestibulo-mesencephalic39 or descending corticomesencephalic inhibiting pathways. In our case, no significant lesion of the ascending vestibulooculomotor pathways was present. The riMLF and iC were involved, and these structures are thought to be major supranuclear centres involved in tonic vertical vestibular reflexes.16 18 Especially, the iC seems to have some importance in the vertical semicircular canal vestibulo-ocular reflex and upward vestibuloocular movements.'0 Involvement of this nucleus may have caused an imbalance in vestibulooculomotor regulation at the origin of the sustained downward deviation of gaze. Involvement of corticomesencephalic fibres, with imbalance in the tonic inputs that regulate vertical smooth pursuit42 seems more improbable. The localisation of these fibres is not known, and in the case 4 of Pierrot-Deseilligny et al,13 where upgaze palsy was limited to smooth pursuit movements, no downward deviation was present.
Our patient showed aphasic disturbances with reduction of speech, decreased verbal fluency, naming difficulties, perseverations, semantic and less often phonemic paraphasias, semantic paralexias and disturbed spelling. Repetition was spared. Comprehension was only slightly impaired. The unilateral left thalamic infarct involved the intralaminar, dorsomedial, and ventral posterior nuclei of the thalamus, as well as the mamillo-tegmental tract, and a small portion of the posterior part of the ventral lateral nucleus. The cerebral hemispheres showed only scarce minute lesions in the central regions, which could not be responsible for the symptoms. The role of the thalamus in linguistic activities was initially discussed in stimulation and electro-coagulation of the left thalamus, with emphasis placed on the ventral lateral nucleus and the pulvinar.41 43-46 Language disturbances have been reported in thalamic tumors46-48 and haemorrhages,49-58 with delineation of clinical syndromes suggesting motor, sensory, or mixed transcortical aphasia. In thalamic infarction, detailed aphasiological studies have been made with CT correlations.59 67 Reduction of speech, anomia, perseverations and semantic paraphasias were the most frequent alterations. Involvement of the ventral lateral nucleus and pulvinar has been usually suggested,45465962-646869 and could be related to connections with the prerolandic (ventral lateral nucleus) and postrolandic (pulvinar) cortical speech areas.69 70 We have found 11 cases of infarction of the paramedian part of the left thalamus with pathologic confirmation in the literature (see table 3), either without mesencephalic infarction, 3 71 or with unilateral2 6 7 11 72 or bilateral7 71 midbrain involvement. Among these cases, neuropsychological disturbances were mentioned only in three, being either a confusional state,71 or aphasic symptoms very similar to those showed by our patient.6 72 Involvement of the ventral lateral and dorsomedial nucleus with sparing of the pulvinar was present in one of the cases with speech disturbances,72 and no detailed topographical analysis was provided in the other.6 Our case suggests that destruction of the pulvinar and ventral lateral nucleus may not be necessary. Among the nuclei of the medial and intralaminar formations, the dorsomedial nucleus might be incriminated, because of connections with Broca's area, Wernicke's area, and the gyrus supramarginalis. 82 because the centromedian and parafascicular nuclei were destroyed, whereas the ventral lateral nucleus showed only minor changes and the pulvinar was spared. The motor neglect may have been due to global dysfunction of hemispheric activation, related to involvement of these nuclei and of inputs from the mesencephalic reticular formation.82 Except in one report,80 all series showed that thalamic neglect is more frequently caused by right than by left-sided lesions. However, our case shows that involvement of the left intralaminar formation may cause motor neglect on the right side of the body. Involvement of the mesencephalic reticular formation has also been suggested in some forms of unilateral neglect.85 However, in our case, the unimodal aspect of the neglect suggests that the lesion of the upper mesencephalic reticular formation was not responsible.
